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during or after after birth. The severity of
the motor impairment varies greatly
across patients. CP is a multidimensional,
complex condition, and it is important to
appreciate the different perspectives from
which it can be understood. Table 1 is a
summary of these perspectives,

Damage to the motor centers of the
brain may occur concurrently with insult
to other parts. Thus, associated disturban-
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The severity of the motor problem in
CP may vary from mild, to moderate, to
severe. In mild forms, only fine move-
ments are impaired. In moderate forms,
gross movements and/or fine movements
and speech may be somewhat impaired,
but the patient is capable of performing
general daily activities. In more severe
forms. the patient is unable to carry out
important functions, and there are more
limitations in the patient’s activities.

Associated problems, such as mental
retardation and perceptual deficits, also
occur with different degrees of severity.
CP patients exhibit various levels of intel-
ligence and independence: some are very
bright and productive, while others are
severely limited in their activities and
abilities.

Patients with difficulty in speaking,
reading and writing will be involved in
different daily activities from those whose
abilities are not limited. By gaining a
sense of a patient’s abilities, limitations
and individual visual needs, the op-
tometrist can plan which tests and recom-
mendations fit the patient’s requirements .

CLASSIFICATION SYSTEMS FOR
CEREBRAL PALSY

Time of Onset

Damage to the brain may be associated
with prenatal, paranatal, or postnatal causes
(see Table 2). 1=

Genetic factors and matemal medical
problems during pregnancy can cause
fetal brain damage. Brain trauma and
anoxia may occur during birth, resulting
in damage 1o areas of the brain. Head
trauma, infections (e.g., meningitis, en-
cephalitis) and anoxia may also damage
the brain postnatally.

Neuro-muscular Characteristics

CP is a non-progressive condition
since the damage to the brain is localized
and stationary once it occurs; it may, how-
ever, erronecusly appear to be progressive
because of the resulting long-term disuse
of muscles.

Injury to certain areas of the brain
results in specific symptoms which make
it possible to recognize the different clini-
cal types of CP:

Spasticity, the most common type,
occurs in about 60% of cases and results
from a disharmony of muscle groups.
Spasticity is associated with damage to the
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Table 2
CP CLASSIFICATION BY TIME OF ONSET
PRENATAL PARANATAL POSTNATAL
Genetic Disorders Brain Trauma During Birth Head Injury
Infectious Diseases Infectious Diseases
- Rubella Prematurity - Meningitis
- Chicken Pox - Encephalitis
- Mumps Anoxia - Mumps
- Toxoplasmosis - Blocked airway
- Syphilis - Matemnal anoxia Vascular Problems
- Herpes Zoster - Hemorrhage
- Cytomegalovirus
- Influenza Anoxia
- Carbon Monoxide,
Maternal Metabolic Lead, or Arsenic
Disturbances (e.g., Diabetes) Poisoning
Toxemia - Strangulation

Rh-Incompatibility

Thyroid Abnormalities
Anoxia

- Carbon Monoxide Poisoning
- Cord Anomalies

- Strangulation

- Anesthesia

central motor area or pyramidal tract.!?

This causes unusually strong tonus in
various muscle groups. The patient’s
muscles are often tense and contracted. An
individual can move involved muscles
voluntarily, but the spasticity of the
muscles causes the movement to be slow
and inaccurate. When reaching for ob-
jects, a rotation of the wrists may occur,
and jerky, arhythmic movements may be
seen, A patient's first reach for an object
may be inaccurate, missing the target, but
on a second attempt he may pick up the
object successfully.

Dyskinesia (athetosis) occurs in
about 20% of cases, and is characterized
by involuntary, extraneous motor activity,
Uncoordinated, arhythmic, uncon-
trollable sets of movements describe the
motor characteristics of this classification.
It is caused by damage to the ex-
trapyramidal tract and basal ganglia.3 The
athetoid is capable of reaching for an ob-
ject, but shows involuntary, uncon-
trollable movements along the way. Her
arms and legs may move away from the
body involuntarily. These movements
may affect the extremities (athetoid) with
jerky, writhing movements of fingers,
wrists, arms or legs. Conscious effort to
perform a motor task and emotional stress
often intensify the athetoid movements.
Hearing deficits are common in in-

dividuals with athetosis, and this will af-
fect the overall function of the individual.
In place of the arms and legs (athetoid),
the proximal parts (dystonic) of the limbs
and trunk may be affected by these uncon-
troilable, jerky movements.

Araxia occurs in about 10% of cases,
and is characterized by poor balance, a
high-stepping gait, and gross and/or fine
motor coordination problems. Resulting
from a lesion in the cerebe,llum,l'3 which
is responsible for controlling balance and
muscle coordination, the ataxic's kines-
thetic body awareness and sense of
balance is disturbed. Awkwardness and
unsteadiness in maintaining balance are
typical. Nystagmus is common,

Mixed types, with combinations of
the above forms, occur in 15- 40% of
patients;l spasticity combined with
athetosis is the most frequent combina-
tion, with ataxia and athetosis also seen
together, but less commonly.

Part of Body Affected

Cerebral palsy is also classified by the
portion of the body that is affected (see
Table 3).

Hemiplegia, occurring in about 30-
40% of cases, is the term used when the
deficit is limited to one side of the body,
such as partial or complete paralysis of
either the complete right or left side.
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Quadriplegia, occurring in 15-20%
of cases, refers to involvement of all four
extremities.

Paraplegia, occurring in 10-20% of
cases, means involvement of both legs,
with a relative or complete sparing of the
arms.

Diplegia, occurring in 10-20% of
cases, refers to a form that falls between
para- and quadriplegia. The predominant
involvement is of both legs, but all four
extremities are involved. Spasticity is
most commeon in this type.

Monoplegia, with only one limb (arm
or leg) involved, is vary rare.

Triplegia, with three limbs involved,
is also quite rare, and is usually of the
spastic type.

VISUAL PROBLEMS
ASSOCIATED WITH CEREBRAL
PALSY

The literature on visual anomalies in
CP indicates a high prevalence (sce Table 4).
In particular, studies have shown hgiﬁh
rates of strabismus,® ' ambl)(og)ia, ILI3,1819
significant refractive errors, 0.11,13,16,17.16.20
oculomotor dysfunction, * accommodative
dﬁﬁcits,l7 and visual ;l)erceprual problems.”
Il\{ylsz,tal%n]%ls AAL13.1619 g optic atrophy
» 77 have also been cited, although at
much lower rates than the previous
problems. The significant occurrence of
these conditions emphasizes the importance
of providing vision care to these patients.
Strabismus is the most commonly
cited visual finding in CP patients, with
most reports showing a prevalence be-
tween 30-60%; this is much higher than
that of a random population. It is believed
that in CP patients, strabismus is a conse-
quence of the injury to the motor centers
of the brain. Discussions on this?'~*%*
suggest that since the strabismus is
neurological, and not of a functional
origin, vision therapy is not indicated.
Consequently, optometric therapy
programs for CP patients with strabismus
and amblyopia are frequently not in-
stituted, unless the condition is believed to
be of a functional nature, such as an inter-
mittent exotropia. A study in a small group
of CP patients showed, for example, that
neither vision therapy nor surgery was
effective in correcting strabismus. *There
are, however, a number of other visual
problems which are ameliorated by vision
therapy.
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Table 3
Terminology Of Portion Of Body
Affected

Hemiplegia - affects one side of the
body

Quadriplegia - affects all four ex-
tremities

Paraplegia - affects both legs, with a
relative or complete sparing of
arms

Diplegia - predominant involvement
of both legs, but all four ex-
tremities are involved

Monoplegia - only one limb (arm or
leg) affected (very rare)

Triplegia - affects three limbs (very
rare)

Duckman'’ reported a prevalence of
92% of oculomotor dysfunction, 100% of
accommodative insufficiency, and 78% of
visual perceptual dysfunction in a group
of CP children. He found that most
showed an inability to make accommoda-
tive shifts of as little as 0.25 D. Further, he
demonstrated improvements in ocular
motilities™® and in accommodative
amplitude and facility25 2627 with vision
therapy. He also found improvements in
visual perceptual abilities, directionality
concepts, and body sr:hf:ma.26 Such im-
provements sugpgest that CP patients can
benefit from appropriately-designed
vision therapy programs.

EXAMINING PATIENTS WITH
CEREBRAL PALSY

The examination of a CP patient starts
when the patient enters the optometrist’s
office. By making careful observations,
the optometrist can gain information
about the patient’s abilities and skills. A
patient’s gait, the manner in which she
navigates the environment, whether she
negotiates the wheelchair or requires
someone else to push it are all cues that
provide an initial impression of the
patient’s motor skills. The patient’s ability
to make eye contact with the optometrist
and staff reveals information about her
visual responsiveness and fixation.

From the onset of the clinical en-
counter, care should be taken to ensure
patient comfort. It is at this point that the
doctor- patient rapport begins to develop.
From the case history, through the full

Table 4
Visual Problems With A Higher
Frequency In Cerebral Palsy
Patients Than In A Random
Population

Strabismus (15-69%, most studies
over 40%)6'19

Amblyopia (6-329%)5!1:13:18:19
Dculomotor Dysfunction (92%)17

Accommodative Insufficiency and
Infacility (100%)"7

Visual Perceptual Deficits (78%)”

Significant Refractive Errors (40-
760) 0-11-13.16.17.19.20

examinafion sequence, the optometrist
will find that establishing and building
good doctor-patient rapport can contribute
to the success of the clinical interaction.
While this is true in all patient care, it is
particularly so for “special population”
patients.

A patient’s comfort can be optimized
if the office is prepared to accommodate
his or her special needs. Often, patients in
wheelchairs are made to feel that allowing
for the wheelchair is an imposition on the
optometrist and office staff. With proper
fumiture arrangement, space can be made
available for the wheelchair. Some op-
tometrists have room directly next to the
traditional examination chair; this arran-
gement facilitates the use of the phoropter,
keratometer and other traditional op-
tometric equipment in patients for whom
this is appropriate.

Arranging the fumiture in the office
properly and making the appropriate
equipment available are important to the
comfort and satisfaction of both the
patient and the optometrist; when the fur-
niture is not placed suitably, and the
patient’s needs are not met, a frustrating
experience for both optometrist and
patient results. An office that is arranged
appropriately, on the other hand, can make
the patient feel welcome and at ease. This
contributes to the success of the clinical
interaction.

Another way of optimizing patient
comfort is to inquire about the patient’s
needs at the time the appointment is made.
The office staff member then asks whether
the patient requires any special accom-
modations, and plans accordingly to
prepare for the patient’s arrival.
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